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@ Avgust 16, 1963

Sub ject: Conbtrect 705 - Task Opder 3
Referancet Letter HMay 1L, 1963
-~ Gentliement

Since my letter, & meeting has been held wlth your technlcal repre-
sentatives to reviaw this projest to determine the work yet to bve
done. The followlng defleiencies, ag previcusly rsported, ramain
te be correated’

{1} Insufficient Lllumination

{2) Instablliity of enlarger support

{3} Insufficlent film protestion &t the film stsge

{4) Lamek of megnification setting indiocamtors

The modifigations recommendsd %0 provide you with an instrument

- - whioch ﬂill gampliﬂugt your rhotegraphle lsboratory are as follows:
L £ :

(1) , 1 tien will be corrected by providing a

iomp house and condenser system cdesigned for highest affieia&af
for its intended purpose. A 500 watt horizontal burning pro-
jeotion lamp will be used. It has s 12 x lhmm filament size
and using a 1 diameter for caloulstion pur;oses it rovides
8.96 candles 2. The calculated brightness ia 17 feet
Lamberts on axis &% 15X {the most savere cendition) which is
s significant improvement over the 2-1/2 foot osndles in the
present system, The brightness was aaslculsted assuming that
& standerd tracing vellum a2 the §iffusing medium to be used
wn the clear glars screen] therefere, all calculations ssspuwme
a 504 losa at this point., Additienally, s genersl 507 loss

in transmission ig sasumed for the optiom., These totel
assumed transmiscion losses have nroved to be somewhst
aoneervative as evidenced by taats performed on & simllar
instrument {3ee snclosure "A"). A preliminary design of the
required condenser system 1nﬁiaaba& it will gonsiast of three

fixed-position lensesi twe are planv-~convex and the third a
parabolic condenser lens, The lamp may be vrepcaltioned {or
optimum efficiency of the aperture. 4 forced sir cooling
system will srevent ouverheating of the {ilm,
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(2} Instability of the basic enlarger sortion of the instrument
sauses the imagery to move sbout on the tracing surface us
various motions and vibrations are tranamitted through the
instrument. ‘This will be sarrectsd by the combination of
two sctions. 3peoisl csators that lock in rotation as well
&8 trsnsverse movesnent (e.g. Jarvis & Jarvis) will replace
those presently used. 4 new enlarger Iramework specifically
designed for the applicution will be used. it will -povide
the reguired stability plus a mesns ef bolding the film flag
while affording adequate protection tov the film.

(3) %Nylon rollers will be provided for protection of the film
at the Tilm gete. Ir fleoeasary, & nylen or teflen material
will cover the film stnue for sdditionszl protectian,

(4} Hagniriestiom zeting indicators will be added when calivration
and aligmment have Leen sompleted,

The reasultant instmument will correst the deficlencies listed and
e representative of a production unit. Ancthep approach is to
rigidize the existing enlarger support. This is only an interim
solution,

The attached cost suxmary rellects the cost to samplote ths

instrument as described and recommended anLove. Also insluded

for comparison purposes ia the eoat to camplete the inatrument
a8 above with the sxceptiom that we would only rigidize the
pressnt enlarger support., If this epprosch is taken, rodesign
of the enlarger suppori would still be required prior to
additionsl preoduction.

The instrusent can be delivered 1l weoks after recelips of your verbel
netirfiontion thal the edditional funds have besn ellocated to this
progrem. The roesidusl inventory 1ist and rinel report will bs
submitted 30 days thereafter.

At your request, bauseh & Lomb personnel ars avallable to come to

Yashingten to discuss in detail the teshnical cr sost portion of
this letter. /

25X1A  Yery trul

aiytiesl & I'notogrammetric
RETsbp Instrument Sulas
Ensg » :
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- VARIABLE MAGNIFICATION TRACING PROJECTOR

Illumination. The instrument in its present form has an illuminatien
system composed of the original D-2 Enlarger condenser system and &
150 watt PAR-38 Spot Lamp. Test readings were made using this asystem
operating at 120 Volts, open gate, without diffusing filters, snd
with the moveble mirrers set at their longest conjugate (70 inches)
position (fully down). - : . ' '

Fallawing are the readings in ft. Cendles at the clear glass surface:

Lens Magnification "On Axis : Corners
L™ £/5.6 o 1ex 2.1/2 y=1/2, 2, 2, he1/2
7” f/S.é 9x h’l/é ai 8! 9 5

In order to eveluate the anticipated 1lluminstion level ofaredesigned
system, a comparison was made with values, both calculated and
realistie, of a similar rear projection instrument.

This instrument has four fixed magnifications of 5X, 10X, 15X and

28X, a total conjugate length of 54 inches, format size =1/2 x h=1/2
inches snd a screen size of 30 x 30 inches., S3Standard drafting ,
vellum 1s the diffusing medium to be used on the clear gluss screen;
therefore, all calculations assume a 50% loss at this point.
Additionally, s general 50% loss in transmission is assumed for the
optics. These total assumed transmission losses proved to be somewhat
conservative.

The lamp used in this aystem and proposed for the VMTP is a 500

-~ watt, horizontal burning, projection lamp. It has & 12 x 1lmm
filsment size; using a 13mm_dismeter for calculation purposes,
it provides 8,96 candles/mmz.‘ ' ' '

Following are the comparative illumination calculations:

Variable Magnification

Sleping Screen Viewer Tracing Projector

Lens Focal Length 2" 3" L4=3/8" ° 8-1/4" L ™ 12"
Magnification 25% 15X | 10X - 5X Bw16X Le9X 2«5X
Bntrance Pupil . ' ! ' : :

Diametsr (M) 35.0 XZTQI l;’a.a } ,.}.6.6 1810 310? ‘ 4?.5.3
Magnification i ' ; ’

Required By - ; ! v
Condenger System 1.90X;2.08X 3,08X 3.58X X 2.4X 1.9%
P4 at Screen (N) 60 45 131 L 27 5098 . 2856 | 48-93
Caeleulated Brightness g i | '

By in foot ! : i '

1Embertas b 80 he9 | 224 65=17 | 20652 | 60-22
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# Using By, “‘Iziﬁi%gi whore, By, = Brightnesa on soresn in foot
’ ¢ o lamberts

B = Brightness °§ source in
candles

£t = Total tranenisaion faotor
{soreen x aptios)

% = Conversion faotor (92903
from OF handbook on $lluminstien)

n »f§ of scromn

In substantiation of the above values, & breadbourd wag constructed
uantaiaiﬂﬁ the components of the S8V system. At 25X, whers the
esloulated valus was L5 ft. Lamberts, the Spectrs Bprightness Spotmeter
reglstered 115 £t, Lomberts with standard tracing vellum us the

sopreon. It read 8500 ft. Leaberts when matte acebate dralfting materlal
was used aa the soreen, Thus, the eriteria of jSudgment of illumination
heaomes & Tactor dependent on the screen "gain”, The above figures
may, therefore, be ussd for comparative svalustion of snticipatod
brightness.

The resorded roadings wers taken open gate} however, aerial photographio
positives were projected snd evaluated for illuminatlien gualities

from & personal gment standpoints 4 uniformm density of 1.0,

since it has & 105 trensmission value, can be expected to decresse

the 1llumination by a fastop of ten.

A preliminary deslgn has been made of the condenser system requirsd
to fulfill the sbove celoulmtions. It consists of three fixeds
position lensss} two are planc~convex,-and the third is & parabollc
gondenser lens. The lamp may be rapositioned for optimum efficlency
of the aperture. .
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